Ambient Intelligence (AmI), based on ubiquitous computing, represents the most promising approach between people and technology to solve the challenge of developing strategies that allow the early detection and prevention of problems in automated dependence environments. One of the most influenced areas by AmI-based systems will be security and, more specifically, the protection of people under risk situations, including cases of mistreatment or loss. This will contribute to improve important aspects of the quality of life of these people, specially their safety. This paper describes Guardian, an integral solution designed for improving the protection of mistreated and at-risk people.
Introduction
According to statistical data from the Ministry of Interior of Spain [1] , from 2006 to 2008 more than 60 women were killed in Spain each year by their couples or ex-couples. In 2008, a 23% of the killed women had filed a formal complaint against their murderers. In this regard, this paper describes Guardian, an Ambient Intelligence (AmI) [2] based electronic system aimed at the location and protection of people under risk situations. These risk situations include prevention of aggressions to threatened people, as well as surveillance and care of children, elderly and other vulnerable people. Therefore, the main aim is developing a system capable to protect people under risk of being mistreated, assaulted or lost, in a totally autonomous way by means of wireless electronic devices.
In this sense, Ambient Intelligence (AmI) is an emerging multidisciplinary area based on ubiquitous computing and that influences on the design of protocols, communications, systems, devices, etc. [2] . Ambient Intelligence proposes new ways of interaction between people and technology, making the latter to adapt to the users' needs and the environment that surrounds them [3] . This kind of interaction is reached by means of technology that is embedded, non-invasive and transparent for users, whose main aim is facilitating their daily activities [4] . An environment capable of recognizing the presence of people, and locating them in a geographical an activity context is the base to AmI to demonstrate all its potential.
In situations of violence against women exercised by husbands or couples, or in the framework of other emotional relations, the authorities consider the electronic surveillance as an indispensable tool for helping to guarantee the safety of victims. Thus, there are different approaches that propose electronic telemonitoring systems for tracking victims and aggressors [5] [6] to reduce risk situations.
The Guardian system will make use of different wireless technologies, such as A-GPS [7], GPRS [8] and ZigBee [9] , to provide the majority of its features. Therefore, this project involves the design and creation of a completely distributed innovative hardware and software platform. This platform will have to exceed the available systems currently available in the market, integrating all its functionalities by means of a powerful logic of middleware layers.
The next section describes the problem of protecting potential victims of domestic violence, as well as some existing approaches that try to solve this problem. After that, the main components of the novel Guardian system are depicted. Finally, the conclusions and the future work are presented.
Background and Problem Description
It is important to point out that, in Spain, the pressure over the assistance system is growly increasing, as well as the necessity to offer services with more quality. Thousands of people (mainly women) are daily mistreated, battered and abused by their ex-couples or their current couples [1] . These mistreated people suffer from a lack of freedom and the violation of their most elemental rights.
This fact represents a complex challenge, which coincides with a crisis in the support systems that try to provide solutions to these necessities. In this scenario, the technology can play a decisive role. Initiatives such as the Guardian project, oriented to improve the assistance services for these population segments, involve a strategic relevance. Although the current number of incidents related to violence against women exercised by husbands or couples, or in the framework of other emotional relations, are increasingly more advertised than in the past [1], there are still hidden facts to be known. In such situations, one of the most important
